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DELAYED PRIMARY REPAIR 
OF INTRATHORACIC 
ESOPHAGEAL PERFORATION: 
IS IT SAFE? 
The management of intrathoracic esophageal perforation with delayed 
diagnosis is a subject of controversy. Because of the obvious advantages of
primary repair as a simple single-stage operation, this technique was 
preferentially used to treat 18 of 22 consecutive patients with esophageal 
perforation. These patients were stratified into three groups according to 
the time interval between perforation and repair: group A, less than 6 
hours, five patients (28%); group B, 6 to 24 hours, six patients (33%); and 
group C, more than 24 hours, seven patients (39%). Group A patients were 
older (p < 0.05) and group B had fewer iatrogenic perforations (B, 17%; A, 
80%; C, 57%,p < 0.1). Additional tissue was used to buttress the repair site 
in all three groups (A, 3/5 patients, 60%; B, 4/6 patients, 67%; C, 6/7 
patients, 86%; p = not significant). In seven patients (39%), a fundic wrap 
was used to reinforce the site of primary repair. The outcomes of the three 
groups were analyzed. Group A had the lowest proportion of postoperative 
leaks (A, 0/4 patients, 0%; B, 4/6 patients, 67%; C, 5/6 patients, 83%; p < 
0.05) and postoperative morbidity (A, 2/5 patients, 40%; B, 6/6 patients, 
100%; C, 6/7 patients, 86%; p < 0.1). However the increased incidence of 
leak and morbidity did not lead to an increase in mortality. One death 
occurred in each group, with an overall mortality of 17% (A, 1/5 patients, 
20%; B, 1/6 patients, 17%; C, 1/7 patients, 14%; p = not significant). We 
conclude that in the era of advanced intensive care capabilities, primary 
repair of intrathoracic esophageal perforation can be safely accomplished 
in most patients regardiess of the time interval between perforation and 
operation. Leakage at the suture site is common unless primary repair is 
carried out without delay. Postoperative leakage, however, is usually 
inconsequential nd does not necessarily result in an adverse outcome. 
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T he diagnosis of intrathoracic esophageal perfora- tion is frequently delayed. Longer time intervals 
between perforation and intervention will offen 
result in greater mediastinal soilage. When the 
perforation is more than 24 hours old, primary 
repair of the esophagus has generally not been 
recommended. 1-7Instead, a multitude of alternative 
approaches, uch as drainage alone or in combina- 
tion with diversion of the esophagus (wit h or with- 
out esophageal exclusion) or resection of the esoph- 
agus, have been advocated to treat this subset of 
patients. 4-12 Unfortunately, these approaches have 
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Table I. Patient characteristics 
Group A: Group B: Group C." 
<6 hr 6-24 hr >24 hr All patients 
Variable (u = 5) (n = 6) (n = 7) (n = 18) 
Age (yr) 77 _+ 12' 59 ± 12 63 -+ 11 66 ± 13 
Male 2 (40%) 4 (67%) 6 (86%) 12 (67%) 
latrogenic 4 (80%) 1 (17%)? 4 (57%) 9 (50%) 
Dilation for reflux stricture 2 1 3 (17%) 
Dilation for achalasia 2 2 (11%) 
Dilation for DES 1 1 (6%) 
Esophagoscopy 1 1 2 (11%) 
Esophageal obturator 1 1 (6%) 
Noniatrogenic 1 (20%) 5 (83%)? 3 (43%) 9 (50%) 
Boerhaave syndrome 1 (20%) 3 (50%) 3 (43%) 7 (39%) 
Foreign body 2 (33%) 2 (11%) 
DES, Diffuse esophageal spasm. 
*p < 0.05. 
+p < 0.1. 
not uniformly improved outcome. Indeed, in many 
series these alternative methods of t reatment have 
been associated with high mortality rates of 25% to 
40%.4-9, 13=15 Furthermore,  in most instances these 
approaches have the disadvantage of needing fur- 
ther reconstructive operations to reestablish esoph- 
ageal continuity. 
In 1975, Grillo and Wilkins 16 recommended that 
pr imary repair of an esophageal perforat ion should 
be undertaken whenever possible, regardless of the 
time interval between perforat ion a d intervention. 
In the pas t 10 years, that attitude has prevailed and 
rarely has an esophagus been encountered that was 
damaged beyond repair. With proper exposure of 
the injury site, the mucosal and submucosal layers 
are almost always viable and sturdy enough for a 
careful suture reapproximation. In 22 consecutive 
patients with nonmal ignant intrathoracic esopha- 
geal perforations, 18 patients had such pr imary 
repair of their perforations. We have reviewed our 
experience to determine if the time interval between 
perforat ion and repair had an influence on the 
subsequent outcomes in these patients. 
Patients and method 
The records of all patients who had undergone repair of 
an esophag~al perforation between 1986 and 1994 at 
Loma Linda University Medical Center, Loma Linda, and 
Kaiser Permanente Medical Center, Fontana, were re- 
viewed. Alti!iation between the two institutions within the 
same residency teaching program has resulted in a similar 
approach t 9 the treatment of esophageal perforation. 
After exclusion of patients with cervical perforations and 
postesophagectomy anastomotic leaks, a total of 22 pa- 
tients with :intrathoracic perforations were identified. 
Eighteen of these patients had a primary repair of their 
perforations. The other four patients were treated by 
esophageal exclusion (n = 3) or esophageal resection 
(n = 1). 
Primary repair. Of the 18 patients, there were 12 men 
and six women between the ages of 43 and 93 years (mean 
66 years). In nine patients (50%) the perforations resulted 
from iatrogenic auses: esophagoscopy to insert a naso- 
gastric tube (n = 1), esophagoscopy to remove a foreign 
body (n = 1), intraoperative esophageal dil tion (n = 1), 
esophagoscopy and dilation of peptic stricture (n = 3), 
pneumatic dilation for achalasia (n = 2), and insertion of 
an esophageal obturator (n = 1). The other 50% had the 
following causes for perforation: postemetic perforation 
(Boerhaave's yndrome) in seven patients (39%) and 
foreign body-induced perforation in two patients (11%). 
The time interval between esophageal perforation and 
primary repair varied ffom 4 hours to 13 days. These 
patients were divided into three groups according to the 
time interval between perforation and repair (Table I). 
Group A consisted of five patients (28%) in whom the 
diagnosis of esophageal perforation was immediately es- 
tablished and the repair was accomplished within 6 hours. 
This was a significantly older group with a mean age of 77 
years (p < 0.05). Four of five patients (80%) in this group 
had an iatrogenic perforation. Group B consisted of six 
patients (33%) in whom the repair was delayed by less 
than 24 hours but more than 6 hours. This group had the 
lowest proportion of perforations ffom iatrogenic auses 
(one patient, 17%; p < 0.1). Group C consisted of seven 
patients (39%) in whom the repair was delayed by more 
than 24 hours. In this group, there was a nearly even 
distribution between iatrogenic and noniatrogenic causes 
for perforation. In four patients the delay was greater than 
2 days (2.5 days, 3.5 days, 5 days, and 13 days). The first of 
these patients had a pneumatic dilation of the distal 
esophagus for achalasia. An esophageal tear was sus- 
pected early but was incorrectly assessed by an esophago- 
gram as being a contained, intramural type of perforation. 
The patient was medically treated for 2 days before 
operative intervention. The second patient had a cardiac 
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Table II. Operat ive  procedures  
Group A: Group B: Group C: 
<6 hr 6-24 hr >24 hr All patients 
Variable (n = 5) (n = 6) (n - 7) (n = 18) 
Leit thoracotomy 5 (100%) 6 (100%) 4 (57%) 15 (83%) 
Repair buttressed 3 (60%) 4 (67%) 6 (86%) 13 (72%) 
Fundic wrap 3 2 2 7 (39%) 
Pericardial rat 3 3 (17%) 
Diaphragmatic flap 1 1 2 (11%) 
Intercostal muscle 2 2 (11%) 
Pleural patch 1 1 (6%) 
Additional procedure 3 (60%) 1 (17%) 3 (43%) 7 (39%) 
Bougienage dilation 2 1 1 4 (22%) 
Myotomy 1 0 2 3 (17%) 
arrest from an acute myocardial infarction. He was resus- 
citated by the emergency medical technicians, who used 
an esophageal obturator to facilitate mechanical ventila- 
tion during cardiopulmonary resuscitation. The initial 
attention to the patient was focused on his cardiac care. 
He was transferred to us when esophageal perforation 
from the obturator was discovered 3 days later. The third 
patient had an acute abdominal condition. Diagnosis of 
postemetic esophageal perforation (Boerhaave syndrome) 
was considered only when the patient failed to recover 
from a normal abdominal exploration. He was also trans- 
ferred to us for definitive treatment. The final patient had 
the longest ime interval between perforation and repair. 
Profound sepsis developed while he was being treated for 
a presumptive diagnosis of pneumonia. Esophageal per- 
foration (Boerhaave syndrome) was unrecognized for 
almost 2 weeks. He was eventually transferred to us in a 
state of septic shock. 
Repair technique. The esophageal perforation was ap- 
proached via a left thoracotomy incision in 15 patients and 
a right thoracotomy incision in three patients (Table II). 
Right thoracotomy approach was chosen in the three 
patients with midesophageal perforation who also had an 
effusion predominantly on the right side. Esophageal 
repair consisted primarily of débridement of devitalized 
tissue, exposure of the retracted mucosal and submucosal 
edges, and suture elosure of these edges in one or two 
layers with a variety of interrupted, nonabsorbable su- 
tures. The repair was generally performed over a 50F 
Maloney dilator. The mediastinal nd pleural spaces were 
then débrided and drained. Decortication was frequently 
necessary. 
Intraoperative bougienage dilation of eoncomitant 
stricture was necessary in four patients (22%), and myo- 
tomy of the esophagus, 180 degrees from the perforation, 
was also performed in three patients (17%). Further 
reinforcement of the repair was carried out in 13 patients 
(72%). The various tissue reinforcements (Table Il) were 
performed to buttress the primary suture line so as to 
provide a secondary barrier to potential postoperative 
leak. This adjunctive measure was more frequently ap- 
plied in the group B (67%) and group C (86%) patients. 
Exclusion or resection. Primary repair was not at- 
tempted in two patients because of anatomic onstraints. 
One patient (delay <6 hours) with iatrogenic perforation 
required resection because the esophagus was severely 
scarred from prior esophageal operations. Another pa- 
tient with Boerhaave syndrome (delay 48 hours) had a 
densely adherent mediastinum from previous bilateral 
thoracotomies. A transthoracic approach to the esopha- 
gus was deemed more hazardous than an exclusion pro- 
cedure through the neck and abdomen. Only two patients 
were not treated by primary repair because of the sur- 
geon's preference. Both patients (delays 12 and 72 hours) 
had Boerhaave syndrome and were treated by esophageal 
diversion and exclusion. In only orte patient was there a 
blas against primary repair on the basis of treatment delay 
beyond 24 hours. 
Statistical analysis. The clinical outcomes of the three 
groups of patients were änalyzed by univariate compari- 
sons by means of the Fisher exact est or the X 2 analysis for 
discrete variables and the unpaired Student's t test for 
continuous data. Specifically, the outeome variables exam- 
ined were esophageal leak, postoperative s psis, overall 
morbidity, and mortality. Esophageal leak was defined as 
any leak, including minute, contained leaks, at the suture 
site if demonstrated by a postoperative sophagogram 
(n = 15) or at autopsy (n -- 1). Sepsis was defined as signs 
of septic syndrome (fever, tachycardia, hypotension, re- 
spiratory distress). Mortality was defined as any in-hospi- 
tal deaths. Because of the small sarnple size in this series, 
multivariate analysis was not possible. All statistical cal- 
culations were performed by the SPSS 4.0 software pack- 
age (SPSS, Inc., Chicago, Ill.) on the Maeintosh computer 
(Apple Computer, Cupertino, Calif.). 
Results 
The clinical presentation varied considerably ac- 
cording to the cause of the esophageal perforation. 
The majority of patients with iatrogenic perforation 
(n = 9) had either immediate diagnosis (group A, 
n = 4) or "late" diagnosis (group C, n = 4). No 
patient with iatrogenic perforation in group A or B 
(<24 hours) had sepsis (Table III). Only in late 
iatrogenic perforations (group C) was there any 
evidenee of preoperative sepsis (50%). 
In contrast, patients with Boerhaave syndrome 
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Fig. 1. Postoperative morbidity and mortality. MOF, Multiple organ failure; LOS, length of hospital stay. 
Table III. Preoperative sepsis 
Iatrogenic Boerhaave Foreign 
All perforation perforation perforation body 
Group (n = 18) (n = 9) (n = 7) (n = 2) 
Group A (n = 5) 1/5 (20%) 0/4 (0%) 1/1 (100%) - -  
Group, B (n = 6) 2/6 (33%) 0/1 (0%) 2/3 (67%) 0/2 (0%) 
Group C (n = 7) 4/7 (57%) 2/4 (50%) 2/3 (67%) - -  
All patients (n = 18) 7/18 (39%) 2/9 (22%) 5/7 (71%)* 0/2 (0%) 
*p < 0.05. 
(n = 7) rarely were referred to us early enough for 
immediate diagnosis (group A, n = 1). Most of these 
patients (71%) were also in a septic condition when 
referred for treatment (p < 0.05), and the occur- 
rence of p~eoperative sepsis appeared to be inde- 
pendent of the time interval between perforation 
and repair !(Table III). 
The most frequently used tissue to buttress the 
repair was la fundic wrap (modified Nissen fundop- 
lication). Ttais wrap was used exclusively in all seven 
esophageal i perforations that were confined to the 
distal esophagus at the level of the diaphragmatic 
hiatus. All Ithree patients with reflux strictures were 
included it1 this subset. The other perforations 
treated in ~his manner were Boerhaave syndrome 
(n = 2), endoscopic perforation (n = 1), and 
pneumatic dilation for achalasia (n = 1). 
Morbidity. Postoperative esophageal eak oc- 
curred in nine patients (50%). Leaks were signifi- 
cantly less common in group A than in the other 
groups: 0% versus 67% (group B) and 83% (group 
C),p < 0.05 (Fig. 1). All four leaks in group B were 
small and contained. They resolved without further 
intervention. However oral feeding and chest drain 
removal were delayed for a longer period in these 
group B patients. The leaks in group C were more 
complicated: Additional percutaneous closed drain- 
age under computed tomographic guidance was 
required in two patients, open drainage was per- 
formed in one patient, and proximal esophageal 
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Table IV. Univafiate predictors of esophageal leaks, postoperative s psis, overall morbidity, and mortality 
Outcome Variable Incidence p Value 
Leaks No fundic wrap 89% (vs 14%--fundic wrap) <0.01 
Time to repair >6 hr 75% (rs 0%--<6 hr) 0.02 
Sepsis Preop. sepsis 100% (vs 36%--no preop, sepsis) 0.01 
Morbidity Time to repair >6 hr 92% (rs 40%--<6 hrs) 0.04 
Noniatrogenic 100% (vs 57%--iatrogenic) 0.04 
Male 92% (rs 50% female) 0.08 
Preop. sepsis 100% (vs 64%--no preop, sepsis) 0.11 
Boerhaave 100% (vs 64%--non-Boerhaave) 0.11 
Mortality No significant predictor 
diversion was needed in one patient. All of these 
patients urvived with completely intact esophageal 
continuity except for the one patient who required 
temporary proximal esophageal diversion. This pa- 
tient with Boerhaave syndrome had a stricture at the 
repair site associated with peptic ulcerations from 
previously undiagnosed gastroesophageal ref ux. He 
required several subsequent esophageal dilations as 
an outpatient to reestablish normal swallowing func- 
tion. The only other significant predictor of esoph- 
ageal eak was the lack of a fundic wrap (Table IV). 
Of the seven patients treated by the addition of a 
fundic wrap, only one patient (14%) had a postoper- 
ative leak (p < 0.05). This was a patient with achalasia 
in group C whose leak resolved spontaneously. 
Postoperative sepsis occurred in 11 patients 
(61%). The incidence of sepsis was completely 
unrelated to the time interval between perforation 
and repair (see Fig. 1). The only predictor of 
postoperative sepsis was preoperative sepsis (see 
Table IV). All seven patients who were in a septic 
condition before the operation remained in a septic 
condition after the operation (p < 0.05). Postoper- 
ative sepsis without septic shock, however, was not 
associated with subsequent mortality. 
The overall morbidity rate was high (78%). Mor- 
bidity was less (see Fig. 1) in group A patients and in 
patients with iatrogenic perforation (see Table IV) 
regardless of group (57%, p < 0.05). Only four 
patients (group A, n = 3; group C, n = 1) had an 
uneventful hospital course. All of these patients had 
iatrogenic perforations. As expected, the length of 
hospital stay was shorter in group A (16 _+ 7 days, 
p < 0.05) than in either group B (38 _+ 25 days) or 
group C (45 + 17 days). 
Mortality. Postoperative in-hospital death oc- 
curred in three patients with primary repair (17%). 
One death occurred in each group (see Fig. 1). In 
group A, perforation occurred in orte patient who 
had an intraoperative dilation of the esophagus for 
benign stricture and diffuse esophageal spasm. The 
injury was immediately recognized and repaired, but 
this 87-year-old patient had a massive stroke and 
was later allowed to die of pneumonia despite a 
successful repair. The other two patients (one each 
in groups B and C) died of sepsis caused by their 
perforations. Both patients had Boerhaave syn- 
drome and were essentially moribund from septic 
shock, requiring moderate doses of vasopressors 
before the operation for hemodynamic support. 
Subsequent autopsy in one patient revealed an 
intact esophageal repair with no evidence of leak. 
Only one of the four patients treated by resection or 
exclusion survived (mortality rate 75%). This was the 
patient in whom primary repair was not selected 
because of delay in treatment (72 hours). Although she 
ultimately recovered, she had a prolonged and com- 
plicated hospital course because of persistent sepsis. 
Follow-up. Follow-up information was available 
in 13 of the 15 survivors (87%). The mean follow-up 
period was 65 months (5 to 129 months). There was 
one late death, at 4 years, the result of a myocardial 
infarction. Besides the patient with Boerhaave syn- 
drome who had severe gastroesophageal reflux re- 
sulting in a stricture, two other patients had mild 
reflux symptoms (Boerhaave, n = 1; achalasia, n = 
1). All responded weil to medical treatment. No 
patient required reoperation on the esophagus. 
Symptoms of dysphagia and gas-bloat syndrome 
were not present in any of the patients, including all 
of the six surviving patients who had a fundic wrap. 
Discussion 
In 1724, Boerhaave 17 produced the first classic 
description of a distal esophageal rupture, which 
had occurred following violent vomiting after an 
overindulgence in food and drink. Not until 1947 
were successful repairs of such perforations re- 
ported by Barrett 18 and by Olsen and Clagett. 19 
Over the next 40 years, surgical treatment of this 
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potentially lethal condition has evolved substan- 
tially, with numerous operative alternatives having 
been developed] 4-2° To date, however, the best 
strategy in the management of intrathoracic esoph- 
ageal perforation is still widely debated, particularly 
when the diagnosis of the perforation is delayed. 
Historically, primary repair of late perforations 
(>24 hours old) have yielded dismal results. 1-7 The 
presence of massive inflammation from corrosive 
digestive n~imes and gross bacterial contamination 
in the mediastinum commonly observed with late 
perforations has promulgated the notion that any 
primary repaitr performed under such circumstances 
will most likely fail. Recently, however, there is 
increasing evidence that primary repair affords the 
patient he best probability of survival, regardless of 
the time interval between esophageal perforation 
and repair. 13-15' 21, 22 In 1975, Grillo and Wilkins 16 
reported on four patients with intrathoracic esoph- 
ageal perforations who were treated successfully by 
reinforced primary repair with a pIeural patch. The 
perforations in two of these patients were more than 
24 hours old. Their series was recently expanded in 
1995 by Wright and associates 23to include 28 pa- 
tients. Primary repair in these patients, including 
46% with late (>24 hours) diagnosis, resulted in an 
overall mortality of 14% with no deaths from failure 
of the repair technique. Whyte, Iannettoni, and 
Orringer 22 also reported excellent results in 22 
patients (iatrogenic perforations, n = 18; Boerhaave 
syndrome, n = 4) in whom primary repair of the 
perforation was done with staples. Even though the 
repair was delayed by more than 24 hours in 41% of 
the patienls, the overall mortality rate was only 5%. 
In the past 10 years, we have adopted a similar 
nonselective approach 22 to the treatment of patients 
with intrathoracic esophageal perforation. As a rule, 
we have not found the layer of strength, namely the 
mucosal-submucosal layer, to be compromised be- 
yond repair in any of the patients when devitalized 
tissue was débrided properly. 
Only three of the 18 patients with primary repair 
died in the postoperative period (16% mortality 
rate), with only one death in the group with delayed 
(>24 hours) repairs. Death was unrelated to the 
time interval between perforation and repair. 
Postoperative morbidity, however, is a common 
occurrence after primary repair (78%). Because a 
broad definition of morbidity was used, only four 
patients were completely free of any postoperative 
morbidity such as sepsis or esophageal leak. Signif- 
icant (p < 0.05) risk factors for increased morbidity 
were delayed iagnosis (groups B and C) and non- 
iatrogenic perforation. Of the 14 patients with post- 
operative morbidity, seven patients (Boerhaave per- 
foration, n = 5; iatrogenic perforation, n = 2) were 
already in a septic condition before the operation. 
The overall high morbidity rate, however, did not 
correlate with a high mortality rate. It did reflect on 
the increased complexity of care that was necessary 
in most of these patients to effect ultimate survival. 
With aggressive intensive nursing care, early nutri- 
tional support, and a proper antibiotic regimen, all 
but the two patients with septic shock survived the 
complicated postoperative course. 
Primary repair of the esophagus i not advisable 
in all situations. Besides malignant disease, an 
esophagus that is severely damaged from certain 
benign intrinsic Conditions (scleroderma, previous 
caustic burn) or extrinsic trauma (acute lye inges- 
tion, blast injury) is not usually salvageable. A
nondilatable stricture (grade IV reflux esophagitis) 
or a nonfunctioning esophagus ( tage III achalasia) 
is probably best treated by esophageal resection, z4
Nonetheless, most benign strictures or motility dis- 
orders do not contraindicate primary repair. In our 
experience, all three of the benign strictures from 
reflux esophagitis were successfully dilated concom- 
itantly and two patients with achalasia were also 
successfully treated by a myotomy opposite the 
repair site. Late follow-up in these patients with 
associated procedures was available in all but one 
patient with reflux esophagitis. No patient had 
dysphagia, and mild reflux symptoms occurred in 
one patient with achalasia. 
One final clinical consideration may also contra- 
indicate primary repair as the initial procedure of 
choice. The only patients who had died as a direct 
consequence of esophageal perforation were the 
two patients with Boerhaave syndrome who were in 
profound shock requiring moderate doses of vaso- 
pressors (12- to 24-hour delay in one patient; 13-day 
delay in the other). In such a patient, safe anesthetic 
management for a formal thoracotomy approach 
may be impossible. Perhaps a nonthoracotomy ap- 
proach to drain the mediastinal and pleural spaces 
and to exclude the esophagus 1°' 12 would be initially 
preferable. Such an operation may diminish medi- 
astinal contamination enough for septic shock to 
become responsive to medical management. Pri- 
mary repair of the esophagus may still be staged 
when such a patient's hemodynamic and ventilatory 
status has improved sutIiciently to allow a thoracot- 
omy procedure. 
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A few technical details of primary repair should 
be emphasized. Wide débridement and proper 
drainage of the mediastinal and pleural spaces are 
absolutely necessary. 21-23 Stapling of the perforation 
has also been described recently and is associated 
with a low rate of postoperative leak (15% to 
18%).22, 2» Regardless of the closure technique, the 
mucosal-submucosal layer must be clearly identified 
for meticulous approximation, because this is the 
main layer of strength in the repair. 
As others have recommended, 13-15'23 use of au- 
tologous tissue to reinforce the repair appeared 
beneficial in our experience, especially in group B 
and C patients. Although the various autologous 
tissues did not reduce the incidence of postoperative 
leak significantly, they appeared effective in dimin- 
ishing the severity of mediastinal contamination. Of
the 13 patients with tissue reinforcement, the ma- 
jority (85%) had either no leak (n = O) or a very 
small, contained leak (n = 5). 
In our experience, use of a fundic wrap as a 
reinforcing tissue was particularly gratifying. Only 
one leak occurred in the seven patients treated with 
a fundic wrap. We think the fundic wrap has the 
potential to function as a serosal patch if the pri- 
mary closure fails. Furthermore, by eliminating as- 
troesophageal reflux, the fundic wrap not only is 
beneficial to patients with primary reflux but may, in 
fact, promote healing of the repaired esophagus in 
all patients. Recent evidence v' 26 suggests that new 
pathologic reflux can develop, even in patients with 
Boerhaave syndrome, because of motility distur- 
bance resulting from the distal esophageal perfora- 
tion. Such an occurrence was suspected in one of 
our patients. We 27 have found that adding a fundic 
wrap to the primary esophageal repair is relatively 
simple, and there were no significant undesirable 
late sequelae. However the fundic wrap can be used 
only for perforations in the vicinity of the diaphrag- 
matic hiatus. 
In conclusion, the time interval between perfora- 
tion and operative intervention should not prejudice 
the surgeon against primary repair of an intratho- 
racic esophageal perforation. Other clinical vari- 
ables, such as severe irreversible intrinsic esopha- 
geal disease (including malignant tumors and 
nondilatable stricture) and preoperative sepsis ac- 
companied by profound hemodynamic and respira- 
tory instability, are more pertinent o the decision 
process. In our experience, postoperative l ak was 
common unless primary repair was accomplished 
without any delay. However, if the primary suture 
line was reinforced with autologous tissue, particu- 
larly a fundic wrap, most of these leaks were benign 
clinical events and none proved fatal. 
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Discussion 
Dr. Mark B. Orringer (Ann Arbol; Mich.). In 1975 
Hermes Grillo and Earle Wilkins I recommended that 
primary repair of intrathoracic esophageal p rforations be 
undertaken whenever possible, regardless of the interval 
from injury to operation. Old dogma is slow to die, but 
ctearly a new era has dawned that supports this concept. 
Several recent series have demonstrated that despite 
delays in repair beyond 24 honrs in 39% to 79% of 
patients, satisfactory outcomes can be achieved, with 
mortality ra~es averaging 9% (Discussion Table I). 2 » The 
reported leak rates after primary repair have been too 
high, howeyer, 50% in the series just described by 
Dr. Wang. Although the majority of these leaks are 
relatively easily managed and ultimately heal, they add 
Diseussion Table I. Primary repair of intrathoracic 
esophageal perforations 
Repair Repair Leak 
Report No. Iatrogenic >24 hr reinfolred rate Mortality 
Gouge 2 14 6 (43%) i1 (79%) 11 (79%) 2 (14%) 0 
Ohr? 9 5(55%) 5(55%) 0 3(30%) 1 (10%) 
Whyte 4 22 18 (82%) 9 (41%) 5 (23%) 4 (18%) 1 (5%) 
Wright 5 28 10 (36%) 13 (46%) 28 (100%) 7 (25%) 4 (14%) 
Wang* 18 9 (50%) 7 (39%) 13 (72%) 9 (50%) 3 (17%) 
*Indicates paper under discussion. 
days of hospitalization and morbidity. Several groups, 
including Dr. Wang's, advocate buttressing the repair to 
prevent leaks and minimize sequelae when leaks do occur. 
The emphasis, however, must be on meticulous technique 
of rej~air ather than on what is used to cover the suture 
line?[Slide] The pouting torn mucosa is grasped and 
adjacent muscle separated from underlying submucosa. A 
vertical esophagomyotomy above and below exposes the 
entire limits of the tear. A circumferential rim of normal 
submucosa round the entire defect is evident. [Slide] 
Stay sutures elevate normal submucosa into the jaws of an 
ENDO GIA stapler (Auto Suture Company Division, 
United States Surgical Corporation, Norwalk, Conn.), 
which leaves a watertight, three-layered, stapled closure 
when the stapler is fired. Adjacent muscle is approximated 
over the staple suture line and provides all the reinforce- 
ment that is necessary. Our group has achieved primary 
healing in 82% of such repaired esophageal perforations. 4 
Dr. Wang has emphasized a number of important con- 
cepts in treating these patients: (1) Iatrogenic perforations 
art detected earlier than spontaneous ruptures; (2) the 
success rate for primary repair of iatrogenic perforations 
is greater; and (3) when an associated stricture is present, 
obstruction distal to the repair taust be relieved. 
Dr. Wang, I have some specific questions about your 
report: 
1. In our experience, repair over a 50F dilator, which you 
advocate, may prevent a tension-free approximation of
the inflamed torn esophagus. We thus prefer to do the 
repair over a 40F to 46F dilator. Have you experienced 
difficulty suturing the tear with a 50F dilator in the 
esophagus, and conld this be a factor in your 50% leak 
rate? 
2. I question your suggestion that, particularly in patients 
in septic shock, tube thoracostomy drainage and exclu- 
sion of the esophagus without thoracotomy may be 
more appropriate than an attempt at primary repair. 
As a rule, such patients are dying as a result of 
undrained mediastinal contamination, and the "too 
sick for an operation" approach may deny them opti- 
mal mechanical cleansing of the mediastinum and 
chest and the best chance for survival. 
In a patient with no reflux and an iatrogenic distal 
esophageal perforation, s it justified to enter the free 
peritoneal cavity to mobilize the stomach for a fundo- 
plication, thereby spreading the intrathoracic sepsis 
into the abdomen? 
3. 
1 2 2 Wang et al. 
The Journat of Thoracic and 
Cardiovascu[ar Surgery 
January 1996 
I commend you for your long-term follow-up, with a mean 
of 65 months. Such long-term functional results after repair 
of esophageal perforations are not widely available. 
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Dr. Wang. We do advocate performing the repair over 
a 50F dilator, I guess for fear of narrowing the esophagus 
after the repair. As others have pointed out, there is a 
genuine concern for esophageal stricture after primary 
repair. The other reason we use a 50F dilator is that in 
seven of our patients, the dilator allowed us to perform a 
loose Nissen fundoplication procedure. 
The staple technique was recently brought to our attention 
by your series and we have not tried this particular method. 
Again, we have some concern for esophageal narrowing 
when the closure is performed over a 40F dilator. 
The two patients in profound shock in our series did not 
survive, but not because of failure in the operation; they 
were in shock going into the operating room with ele- 
ments of adult respiratory distress syndrome. It is hard 
enough to treat these patients in the intensive care unit, 
and to treat them in the operating room with single lung 
ventilation is even more difficult. We are only advocating 
not opening the chest initially until some effort in treating 
septic shock has taken place. A simple diversion of saliva 
and gastric content may temporary improve the situation 
in these extreme cases. 
The fundoplication procedure in our experience has 
been most effective in that only one patient had a leak, 
which was very small. Our series consisted of a very large 
proportion of patients with Boerhaave syndrome, and that 
perhaps influenced the leak rate in our experience. 
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